Introduction
Students' incentives for engaging in learning activities and the way they perceive their competence are important motivational precursors of achievement outcomes, including school performance (e.g., grades; Marsh, Trautwein, Lüdtke, Köller, & Baumert, 2005) and educational choices (e.g., choosing non-compulsory courses; Simpkins, Davis-Kean, & Eccles, 2006) . These effects also seem to apply to performance in specific tasks (e.g., task interest and self-efficacy in a problem-solving task; Niemivirta & Tapola, 2007) and to achievement in different subject areas (e.g., value and self-concept in reading; Schoor, 2016) , among younger students (Eccles & Wigfield, 1993) as well as older students (Guo, Parker, Marsh, & Morin, 2015) . Longitudinal studies have been conducted on the development of domain-specific motivation (i.e., students' relatively stable motivational beliefs in relation to a subject domain such as mathematics; Jacobs, Lanza, Osgood, Eccles, & Wigfield, 2002) and its relations to achievement (Arens et al., 2017; Seaton, Marsh, Parker, Craven, & Yeung, 2015) , but regarding taskspecific motivation, research seems to have focused on single tasks or situations (Ainley, 2006) . Relatively few studies have looked at the consistency of task motivation across tasks or stability over time, or its predictions on domain-specific motivation and achievement within a longer time span (Fryer, Ainley, & Thompson, 2016; Rotgans & Schmidt, 2011) . The available work has mainly focused on out-ofschool settings (e.g., extra-curricular courses) and older students (e.g., Knogler, Harackiewicz, Gegenfurtner, & Lewalter, 2015) . As it is often argued that domain-specific motivation (e.g., intrinsic value and selfconcept in mathematics) accumulates through repeated experiences in tasks and situations that reflect certain subject areas and related activities (Bong & Skaalvik, 2003; Hidi & Renninger, 2006) , it would seem reasonable to investigate whether students' task-specific motivation generalizes across different tasks, and whether they predict similar experiences and domain-specific motivation over time.
Accordingly, the aim of the present study was to examine i) the consistency of students' interest, success expectancy, and performance across different tasks (i.e., cross-task consistency) and over time (i.e., longitudinal stability), ii) their longitudinal reciprocal relationships, and, iii) their predictions on intrinsic value, self-concept, and achievement in mathematics. The effects of gender were also taken into account.
The dynamics of task motivation and performance
Task motivation refers to students' motivational states (e.g., interest, boredom; e.g., Ainley, 2006) and self-appraisals (Zimmerman, 2000) in relation to a specific task such as calculations in a mathematics class. In this study, we will focus on students' task interest and task-specific success expectancy, 1 which are known to have both independent (Lee, 2009; Linnenbrink-Garcia et al., 2010) and joint effects (Niemivirta & Tapola, 2007) on task performance. Task interest (e.g., Graham, Tisher, Ainley, & Kennedy, 2008 ; also referred to as situational interest; is best described as a momentary state of heightened attention and enjoyment triggered by the interaction between the characteristics of the task and the student, which could be short-lived or last until finishing the task. Success expectancy, in turn, is defined as a person's belief about their success in a task (Eccles et al., 1983 ; related to, and often equivalently used as self-efficacy, which is defined as an individual's confidence in being able to orchestrate and execute actions required for achieving intended results; Bandura, 1986 assumed that higher interest should enhance performance, but the empirical findings have been mixed. While task interest appears in some cases to enhance task performance (Vainikainen, Salmi, & Thuneberg, 2015) , memorizing and text comprehension (Hidi, 2001) , and persistence (Thoman, Sansone, & Pasupathi, 2007) , interest evoked by seductive details may also hinder performance (Wang & Adesope, 2016) . Then again, it is also possible that task interest does not predict task performance directly, but through students' involvement or engagement in the task (Rotgans & Schmidt, 2011) . Task performance does not seem to predict subsequent interest independently either (Shen, Chen, & Guan, 2007) , although they often are correlated (Jansen, Lüdtke, & Schroeders, 2016) . Also, while prior knowledge can facilitate the triggering of task interest (Logtenberg, van Boxtel, & van Hout-Wolters, 2011; Niemivirta & Tapola, 2007) , it can also diminish it, if the task is perceived as too easy (Rotgans & Schmidt, 2014) . As to the relationship between success expectancy and task performance, the limited findings available suggest it to be reciprocal, although the empirical evidence is surprisingly sparse (see, Williams & Williams, 2010) . This is nevertheless in line with the theoretical assumptions (Schunk & DiBenedetto, 2016) , and also echoes the findings from the reciprocal effects model as applied to domain-specific motivation (Marsh & Martin, 2011) . The underlying logic here would be that performances viewed as successful raise success expectancy, and perceived failures, by contrast, lower success expectancy. Success expectancy, in turn, enhances performance, as individuals with high success expectancy tend to apply more sustained effort, and they appear to be able to do so even in the face of boredom or other distractions (e.g., Honicke & Broadbent, 2016) .
In empirical research, interest and success expectancy have often been found to be correlated, and one explanation for this is that some level of certainty or confidence in one's competence is a prerequisite for interest to arise in the first place (e.g., Bandura, 1986; Silvia, 2003) , and positive self-appraisals are likely to enhance positive emotions and to diminish negative feelings (Chen et al., 2016; Tanaka & Murayama, 2014) . Then again, positive emotions and interest may boost effort and commitment (Patall, Vasquez, Steingut, Trimble, & Pituch, 2016) , thus resulting in experiences of success, which, in turn, may amplify sense of efficacy (Bandura, 1978) . The causal relationships between interest, success expectancy, and performance are not clear, although findings from studies looking at their longitudinal relationships seem to support reciprocal effects, with competence perceptions having a stronger effect on achievements and interest than vice versa (Marsh et al., 2005) . Other findings, however, complicate the picture. For example, in a study on the dynamics of task-specific motivation, Niemivirta and Tapola (2007) found that in addition to cross-sectional relations, also the changes across the task in interest and self-efficacy were strongly correlated (i.e., change in interest paralleled the change in self-efficacy), and, even more importantly, that the initial level of self-efficacy (but not the change in it) and the change in interest (but not the initial level of it) independently predicted task performance. In a recent study by Fryer et al. (2016) on university students' second language learning, self-efficacy positively predicted competence after the course (i.e., performance in a standardized language test), as did course interest, but task interest at the end of the course did not. Initial self-efficacy also predicted change in task interest over an eight-month period. LinnenbrinkGarcia, Patall, and Messersmith (2013) , instead, found in their study on a summer science course that triggered situational interest (i.e., temporary affective state evoked by the context; Hidi & Renninger, 2006) predicted self-efficacy at the end of the course, whereas maintained situational interest (i.e., sustained involvement in and enjoyment of the task content) did not.
In a more recent study, Chen et al. (2016) investigated the predictive effects between situational interest (triggered and maintained) and self-efficacy during a ten-day science intervention. The results showed these to be reciprocally related, and maintained interest to have stronger effect on post-intervention self-efficacy than triggered interest.
However, neither of the above two studies measured actual performance or achievement.
The cross-task consistency and longitudinal stability in task motivation and performance
Although students' domain-specific motivation seems rather stable over time (Spinath & Steinmayr, 2008) , it is less clear whether and to what extent the same applies to task motivation. It is often assumed, at least implicitly, that psychological experiences during a task, such as interest, are specific to the task and thereby 'unique' and transient (Renninger & Hidi, 2011) . Simultaneously, however, it would also be reasonable to argue that students' domain-specific motivational beliefs and other individual tendencies provide the motivational lenses through which one perceives the different situations (Boekaerts & Niemivirta, 2000) , thus increasing the likelihood of consistency and stability in task motivation, particularly within a specific subject domain.
Current findings on task interest suggest there to be both task-specificity and cross-task consistency. Students' interest (i.e., mean level) does fluctuate during a task (Niemivirta & Tapola, 2007) as well as across different tasks (Graham et al., 2008) and learning activities (Palmer, 2009; Rotgans & Schmidt, 2011) . However, there also seems to be relatively high stability in interindividual differences (i.e., rankorder between students) within and across tasks, at least when the time span between the measurements is relatively short (e.g., tasks are done within one learning session; Rotgans & Schmidt, 2011) . As most existing studies have focused on a rather short time span, more is to be learned about the stability in task-related interest over extended periods of time. Knogler et al. (2015) directly addressed the question of cross-situational consistency and situation-specific variability in interest across different learning activities (e.g., information gathering and role play) over a time period of three weeks. Compared to previous findings (e.g., Rotgans & Schmidt, 2011) , they detected less consistency in situational interest, and that even this observed stability was largely explained by domain-specific interest (i.e., individual interest in energy supply). However, as the authors note, the differences in results might partly be due to the longer time period and rather different types of learning activities used. Also, the activities were not representative of any school subjects or content domains as such, but, instead, were built around one broad theme (i.e., energy supply). In the study by Fryer et al. (2016) , the tasks used were more similar over time, which might explain their finding of higher stability in task interest. Then again, students' initial task interest was also partly dependent on their prior domain-specific interest.
Research on cross-task consistency or longitudinal stability in success expectancy is still sparse, which may be due to success expectancy being conceived as highly task-specific, and thus sensitive to variation (Zimmerman, 2000) . Theoretically, success expectancy should exhibit increasing consistency and stability over time, as students develop more stable and elaborated domain-specific beliefs of their skills and competences, which are then reflected in task situations within a domain (Schunk & DiBenedetto, 2016) . However, the empirical evidence for this is surprisingly limited, with only few studies demonstrating weak to moderate stability in task- (Ackerman, Kanfer, & Goff, 1995; Phan, 2014) and course-specific competence perceptions (Galyon, Blondin, Yaw, Nalls, & Williams, 2012; Lane, Hall, & Lane, 2004) over time. Moreover, these studies have focused mainly on older students in outof-school contexts.
The relations between task-and domain-specific motivation and achievement
While task motivation is connected to a specific task and the outcomes of the task, domain-specific motivation represents a more stable and less situation-bound set of motivational beliefs and tendencies related to a certain subject area, such as mathematics or reading (Wigfield et al., 1997) . Following the expectancy-value theory (Wigfield & Eccles, 2000) , intrinsic value (i.e., perceived importance of and the interest towards a domain) and self-concept (i.e., individuals' perception about their own abilities and competences) represent those "want" and "can" aspects of domain-specific motivation that have been consistently found to promote achievement and other educational outcomes (e.g., Guo et al., 2015) .
The four-phase model of interest development (Hidi & Renninger, 2006) provides a view on how task motivation might contribute to domain-specific motivation through cumulative experiences, by describing how task interest could lead to more established individual interest (i.e., a tendency to re-engage with the object of interest across time and contexts; Renninger, 2009) via different developmental phases. In its initial phase, interest is momentary and mainly characterised by enjoyment and heightened attention, but as the individual further engages in the given domain, interest develops through different phases into more stable individual interest, associated with personal meaning, knowledge, and value. Thus, although there is a distinction between value beliefs and individual interest as such (Renninger & Hidi, 2016) , it would seem reasonable to assume that the cumulative experiences of task-related interest that leads to more stable individual interest might result in stronger intrinsic value as well (Schiefele, 2009) .
Similar to the development of individual interest, it has also been proposed that academic success expectancies provide one cognitive basis for developing academic self-concept. The argument is that through repeated exposure to achievement situations with similar tasks, students "develop an aggregated sense of their own academic capability on the basis of salient success or failure experiences" (Bong & Skaalvik, 2003, p. 31) . However, to date, no empirical studies have explicitly tested this proposition within a developmental design.
Correlational studies have shown both task interest and individual interest (Durik & Matarazzo, 2009) , and self-efficacy and self-concept (Ferla, Valcke, & Cai, 2009 ) to be associated with each other, but studies looking at their longitudinal predictions are few. In the Fryer et al. (2016) study, task interest was found to predict course interest, which, in turn, predicted domain-specific interest, whereas the LinnenbrinkGarcia et al. (2013) study showed both triggered and maintained interest to predict later individual interest. Chen et al. (2016) , in contrast, observed that maintained but not triggered situational interest predicted later individual interest. These findings thus partly support the assumption of task interest reinforcing further individual interest. As to similar studies concerning task-related success expectancies and domain-specific self-concept, we are not aware of any studies that would have investigated these predictions in a longitudinal setting.
Besides the developmental continuums between task interest and intrinsic value, and success expectancy and self-concept, the extent to which these constructs are mutually related is somewhat unclear. Some short-term longitudinal research shows predictions from situational interest to domain-specific self-efficacy (Linnenbrink-Garcia et al., 2013) and from self-efficacy to individual interest (Chen et al., 2016) , but these have not been found in longer-term studies (e.g., Fryer et al., 2016) . Regarding domain-specific motivation, cross-sectional correlational research demonstrates reciprocality between intrinsic value and self-concept (Liou, 2017) , but findings from longitudinal studies are mixed. Some studies show stronger effects from self-concept to interest than vice versa (Marsh et al., 2005) , some from interest to self-concept (Ganley & Lubienski, 2016) , while others show no effects at all (Spinath & Steinmayr, 2008) . As the differences in study designs as such do not seem to explain these inconsistencies, we cannot make any strong conclusions about these effects.
While task motivation is likely to enhance task performance, and also to contribute to domain-specific motivation, research on its longterm influence on academic achievement is limited. Evidence shows success expectancy to be a strong predictor of not only concurrent but also later achievement (Kriegbaum, Jansen, & Spinath, 2015) , and these effects to become stronger with age (Chen, Yeh, Hwang, & Lin, 2013) . Regarding task interest, only the predictions on immediate task performance have usually been examined. In these studies, the effects have often been relatively small or even non-existent (Ainley, Hillman, & Hidi, 2002; Graham et al., 2008; Zhu et al., 2009) . Task interest has, however, been found to be predictive of students' achievement-related behaviour (e.g., engagement; Linnenbrink-Garcia et al., 2013) and indirectly also achievement (Rotgans & Schmidt, 2011) , but these mediating effects have been examined within a short time span (e.g., a learning session). Finally, course interest has been found to be predictive of course choices within longer periods of time (e.g., during undergraduate studies over several years) but not achievement as such (Harackiewicz, Barron, Tauer, & Elliot, 2002) .
The present study
In this study, we examined students' task motivation and performance in terms of their consistency across tasks, stability over time, and relations to domain-specific motivation and achievement through the following research questions: 1) To what extent is there consistency in elementary school students' interest, success expectancy, and performance a) across different types of mathematics tasks, and b) over time? 2a) How are task-related interest, success expectancy, and performance longitudinally related, and 2b) how do they predict intrinsic value, selfconcept, and achievement in mathematics?
Studies on the consistency of task motivation are still few, and the available ones have mainly focused on interest (Knogler et al., 2015; Rotgans & Schmidt, 2011) . Unlike these studies, which mostly investigate consistency and situation-specificity across quite heterogeneous types of learning activities not representative of any specific subject areas in out-of-school contexts or in the form of an intervention, our study focused on students' task motivation in relation to a specific school subject with tasks that are different in content (e.g., arithmetics vs. mental calculation), but represent the same domain (i.e., mathematics), and in which the type of the activity itself is similar across the tasks (i.e., mathematics tasks in the form of a paper and pencil test). Further, our participants, being younger and not from a selective group of students (cf., Knogler et al., 2015; Rotgans & Schmidt, 2011) , were more representative of a heterogeneous classroom. The time span of our design (i.e., two years, from fourth to sixth grade) was also relatively long.
The participating students completed a set of three mathematics tasks (tasks A, B, and C) twice, first in the fourth and again in the sixth grade. The tasks differed in content in that they represented different mathematical subdomains and required different mathematical processes (e.g., mental calculation and reasoning). For each task in each occasion, they also rated their task motivation in terms of interest and success expectancy. To address consistency across tasks, we specified a model where both types of task-related motivation and performance across the three tasks were each explained by separate latent factors (see Fig. 1 ). The rationale was that if the model with latent factors explaining variation in students' task interest, success expectancy, and performance for each set of tasks within each measurement point fit the data, this would indicate congruence across ratings and performance beyond the mere situations. Longitudinal stability and reciprocal effects would then be examined by testing the predictions across the same latent constructs two years later.
In addition to cross-task consistency and longitudinal stability, we also examined the predictions of task-related motivation on domainspecific motivation (i.e., intrinsic value and self-concept) and achievement in mathematics. Such predictions might shed some light on the role task motivation possibly plays in the formation of domain-specific motivation. Studying these relationships during the late elementary school years would seem of special importance, since this time period is crucial for the development and differentiation of domain-specific motivation (Wigfield et al., 1997 ). The hypothetical model illustrating the specified latent structures and the relationships between all constructs within and over time is depicted in Fig. 1 .
Based on previous theorizing (Bong & Skaalvik, 2003) and empirical findings (Arens et al., 2017; Kriegbaum et al., 2015; Seaton et al., 2015) , we expected task-related success expectancy and performance to predict each other and likely also self-concept and achievement, and task interest to predict intrinsic value in mathematics. Although grounding on rather weak and inconsistent evidence, we nevertheless further anticipated task interest to predict success expectancy and selfconcept (Chen et al., 2016; Ganley & Lubienski, 2016; LinnenbrinkGarcia et al., 2013) , and success expectancy to predict task interest and intrinsic value (Chen et al., 2016; Fryer et al., 2016) .
Finally, as previous research suggests that particularly mathematics is a subject area where differences between boys and girls might be significant in terms of both interest and perceived competence (Fredricks & Eccles, 2002) , we wanted to control for the effects of gender. Despite girls' generally more positive academic motivation and higher achievement, in mathematics they tend to display lower intrinsic value and less positive self-concept in comparison to boys (Guo et al., 2015) . However, these effects might also be somewhat specific to the country and educational systems. For example, while in many countries boys outperform girls in mathematics, this does not seem to be the case in Finland (OECD, 2016) . Again, the late elementary school years seem to be of particular importance, since the gender gap in math-related self-perceptions seems to increase especially during this time period (Huang, 2013) . Within the present context, then, we expected to find gender differences favouring boys in task-and domain-specific motivation (Spinath, Eckert, & Steinmayr, 2014) , but not in performance.
Method

Participants and procedure
The data came from a longitudinal study with students from 24 different elementary schools in Finland (for a description of the project the data were drawn from, see Vainikainen, 2014) . The participants included in this study were a total of 865 fourth-graders (52% girls, M age = 9.60, SD = 0.52) from 51 different classrooms, who completed three sets of mathematics tasks in autumn 2010. After finishing each set, the students rated their task interest and success expectancy. The design was repeated in the sixth grade in spring 2013 (M age = 12.27, SD = 0.46), and in this occasion, the students also reported their domain-specific motivation (i.e., intrinsic value and self-concept) in mathematics. The final sixth-grade mathematics grade obtained from the class teacher was used as an indicator of students' mathematics achievement.
Before the data collection, students' guardians were informed about the study, and the students were assured of anonymity. Both assessments were conducted by class teachers according to written instructions. 2 The students filled out the test booklets during ordinary classes.
The mathematics tasks were embedded into the overall data collection of the project including a variety of tasks and a questionnaire, with four separate 45-minute sessions allocated for the assessment in the fourth grade, and one 90-minute session for the sixth-grade assessment.
Measures
Task performance and achievement
Three tasks were used to measure performance in different content areas in mathematics. The respective tasks were otherwise identical at the fourth and sixth grades, but due to age-graded differences, they were calibrated so that some easy items were replaced with more difficult items in the sixth-grade versions.
In Task A, Invented Mathematical Concepts, an arithmetical operator is conditionally defined depending on the value of the digits they combine (e.g., if a > b, lag stands for subtraction, and else for multiplication). The task was a modified group-version of Sternberg's Triarchic Test (H-version) Creative Number Scale (Sternberg, Castejon, Prieto, Hautamäki, & Grigorenko, 2001) , comprising eight items with four multiple-choice alternatives, coded dichotomously for the whole equation. Alphas for the task were 0.68 (fourth grade, 8 items) and 0.76 (sixth grade, 8 items).
In Task Task C, Mental Arithmetics, was based on the Arithmetic subscale of the Wechsler Adult Intelligence Scale -Revised (WAIS-R; Wechsler, 1981) . The teacher read aloud a mathematical problem (e.g., If you buy two bus tickets and one ticket costs 3 euros 50 cents, how much money do you get back if you give 10 euros?) after which the students wrote their answer in their test booklets. The items were coded dichotomously as correct or incorrect. Alphas for the task were 0.66 (fourth grade, 5 items) and 0.75 (sixth grade, 8 items).
The final mathematics grade in the sixth grade was used as a measure of mathematics achievement. In the Finnish school system, grades range from 4 (fail) to 10 (distinction).
Task interest and success expectancy
After each task (A, B, and C), the students rated their task interest and success expectancy similarly in the fourth and sixth grades. Singleitem measures with a 7-point Likert-scale (1 = Not at all true -7 = Very true) were used. The items were: "This task was very interesting" (Task Interest), and "I believe I did very well on this task" (Success Expectancy). 
Intrinsic value and self-concept in mathematics
In the sixth grade, in addition to the measures of mathematics performance and task motivation, the students reported their intrinsic value and self-concept in mathematics. Both intrinsic value (e.g., "I am interested in mathematics", 2 items) and self-concept (e.g., "I am good at mathematics", 3 items) were measured with a 7-point Likert-scale (1 = Not at all true -7 = Very true). The composite reliability was 0.73 for intrinsic value and 0.91 for self-concept.
Overview of analyses
The data were analyzed using Mplus Statistical Software (Muthén & Muthén, 1998 -2017 . A cross-lagged longitudinal panel design within the structural equation modeling (SEM) framework was used to test the measurement models and predictions as specified according to our hypothetical model (see Fig. 1 ). As some minor indications of clustering across classes were detected by means of intraclass correlations (e.g., design effects being slightly above 2; see Muthén & Satorra, 1995) , we took this into account by using a more appropriate estimation (i.e., through the TYPE = COMPLEX specification as implemented in the Mplus statistical software). In this approach, the standard errors using a sandwich estimator and Chi-square test of model fit are calculated in a manner that takes into account the non-independence of observations due to clustering of the sample.
In the model, task-related interest, success expectancy, and performance were first specified as latent variables assumed to cause variation in their indicators (interest, success expectancy, and performance in the three different task sets, respectively). As to longitudinal predictions, sixth-grade task interest, success expectancy, and performance were regressed on fourth-grade task interest, success expectancy, and performance. Similarly, intrinsic value, self-concept, and achievement in mathematics were regressed on both fourth-and sixth-grade measures of task-related interest, success expectancy, and performance. Corresponding observed measures over time as well as the within-task residual covariances were let to correlate. Gender (coded as girls = 0, boys = 1) was specified to predict all latent factors and final mathematics achievement.
To evaluate the model fit, we applied three absolute model fit indices, the Chi-square test of model-fit, Root Mean Square Error of Approximation (RMSEA; cutoff-value close to < 0.06; Steiger, 1990) , and Standardized Root Mean Square Residual (SRMR; cutoff-value close to < 0.08; Hu & Bentler, 1999) , and two comparative fit indices, the Comparative Fit Index (CFI; cutoff-value close to > 0.95; Bentler, 1990) and Parsimonious Comparative Fit Index (PCFI; cutoff-value close to > 0.50; Mulaik et al., 1989) . All solutions were generated using maximum likelihood estimation with robust standard errors (MLR), and missing data were handled with full-information maximum likelihood method (e.g., Dong & Peng, 2013) .
Results
We first estimated a model as shown in Fig. 1 , with good fit to the data, χ The only difference between the original and trimmed model was the change of the prediction from sixth-grade task performance on sixthgrade self-concept from non-significant to significant. For illustration purposes, descriptive statistics for all variables are given in Table 1 , and correlations in Appendix. Factor loadings, latent correlations, and predictive effects from the SEM model are presented in Fig. 2 . Our first objective (1a) was to examine the consistency of motivation and performance across three different mathematics tasks. The good model fit allows us to conclude that the model with single latent factors representing variation in students' respective ratings of interest and success expectancy as well as their performance across different tasks at both measurement points was adequate. Standardized factor loadings on each factor were all significant and relatively similar in magnitude, ranging from 0.54 to 0.72 (p < .001) for task interest, from 0.52 to 0.74 (p < .001) for success expectancy, and from 0.52 to 0.72 (p < .001) for performance.
As to our second objective (1b), the examination of longitudinal stability in students' task motivation and performance, we found all successive predictions to be significant. Highest stability was found for task performance (β = 0.83, t = 16.06, p < .001), followed by task interest (β = 0.43, t = 8.19, p < .001) and success expectancy (β = 0.31, t = 5.90, p < .001).
Our next objectives focused on (2a) mutual within-measurement correlations and across-measurement predictions between task-related 3 Due to the aims and nature of the underlying longitudinal project our data were drawn from, post-task single item measures were used in order to introduce minimal interference with the actual tasks.
interest, success expectancy, and performance, as well as (2b) their effects on domain-specific motivation and achievement. As shown in Fig. 2 , task interest, success expectancy, and performance all significantly correlated with each other at both occasions. Strong associations were observed between task interest and success expectancy, r = 0.52 and r = 0.55 at fourth and sixth grades, respectively. Similarly high were correlations between success expectancy and performance at both measurement points, r = 0.49 and r = 0.58, respectively. The correlation between task interest and performance was significant but modest in the fourth grade (r = 0.14), but stronger in the sixth grade (r = 0.34). Regarding mutual predictions between task interest, success expectancy, and performance, only the effect of fourth-grade task performance on the change in success expectancy in the sixth grade was significant (β = 0.27, t = 4.32, p < .001).
Similar to the task-specific relations, the associations between intrinsic value, self-concept, and achievement were all significant. As assumed, the correlations between intrinsic value and self-concept (r = 0.69), and self-concept and achievement (r = 0.61) were high, while the correlation between intrinsic value and achievement (r = 0.35) was smaller but moderately high. In line with our expectations, effects from task motivation and performance on domain-specific motivation and achievement showed sixth-grade task interest to be a strong predictor of intrinsic value (β = 0.49, t = 11.03, p < .001). It also had a small yet significant effect on self-concept (β = 0.12, t = 3.26, p < .001). Sixthgrade success expectancy was a strong predictor of self-concept (β = 0.61, t = 11.62, p < .001), and had a moderate effect on intrinsic value (β = 0.29, t = 4.88, p < .001). Sixth-grade task performance had a significant but rather small effect on self-concept (β = 0.19, t = 4.12, p < .001), and a strong effect on mathematics achievement (β = 0.75, t = 21.69, p < .001).
Regarding indirect effects, we found fourth-grade task interest to predict intrinsic value (β = 0.21, t = 6.44, p < .001) and self-concept Note. Task-specific variables represent single items, and intrinsic value and selfconcept represent composite scores. (β = 0.05, t = 2.82, p = .005) via sixth-grade task interest, and fourthgrade success expectancy to predict self-concept in mathematics (β = 0.19, t = 5.07, p < .001) and intrinsic value (β = 0.09, t = 4.10, p < .001) via sixth-grade success expectancy. Fourth-grade task performance had a significant indirect effect on intrinsic value (β = 0.08, t = 2.96, p = .003) via sixth-grade success expectancy, and on selfconcept via sixth-grade success expectancy (β = 0.16, t = 4.27, p < .001) and task performance (β = 0.16, t = 4.03, p < .001), and on achievement in mathematics (β = 0.63, t = 13.00, p < .001) via sixth-grade task performance.
As to gender effects, we found boys to report higher success expectancy than girls at fourth grade (β = 0.31, t = 2.90, p = .004) and more positive (or less negative) change in it at grade six (β = 0.40, t = 4.92, p < .001), after controlling for the effect of prior task performance. In addition to the direct effects, gender indirectly predicted domain-specific motivation through success expectancy so that boys reported higher intrinsic value (β = 0.12, t = 3.72, p < .001) and displayed more positive self-concept (β = 0.25, t = 4.74, p < .001) in mathematics. All total and total indirect effects are reported in Table 2 .
In total, our model explained 19% (p < .001) of the variance in task interest, 32% (p < .001) in success expectancy, 70% (p < .001) in task performance, 46% (p < .001) in intrinsic value, 65% (p < .001) in self-concept, and 57% (p < .001) in achievement.
Discussion
The aim of this study was to investigate cross-task consistency and longitudinal stability in task interest, success expectancy, and performance, as well as their predictions on intrinsic value, self-concept, and achievement in mathematics.
The results demonstrated congruence in students' interest and success expectancy ratings and performances across the three different types of mathematics tasks at both measurement points (i.e., at grades four and six), thus indicating relatively high cross-task consistency. This consistency, in the form of common latent factors explaining the variation in students' interest and success expectancy across the task, could be taken to reflect something that is shared across the tasks despite their independence, such as interest and confidence in doing mathematics tasks in general. Thus, although not directly observed, it would seem safe to suggest that students' task-related motivational appraisals were not just a bottom-up function of the task, but also influenced by the domain-related motivational beliefs they bring to the situation (cf., Boekaerts & Niemivirta, 2000) .
In a sense, the longitudinal stability we observed in students' task motivation is in agreement with this. Considering that we measured interest and success expectancy in relation to matching tasks over a time span of two years, the observed consistency is likely to represent such stability in students' experiences that goes beyond the mere situation. This, in turn, is supported by the relatively strong predictions of task motivation on intrinsic value and self-concept in mathematics. In other words, the common components of interest and success expectancy across the different tasks significantly contributed to individual differences in parallel domain-specific motivation. Although the proximity of the measures here is likely to partly explain the strong effects observed, it would seem reasonable to argue that task-specific appraisals of interest and success expectancy are strongly linked with more general selfbeliefs within the same domain. This inference is further qualified by the indirect effects of fourth-grade task interest on intrinsic value and fourth-grade success expectancy on self-concept. In fact, the majority of the variance in intrinsic value and self-concept was explained by the preceding task interests and success expectancies. Although not directly addressed, these findings are in agreement with the cumulative developmental processes explicated in the four-phase model of interest (Hidi & Renninger, 2006) and alike theorizing on self-efficacy and self-concept (Bong & Skaalvik, 2003) . While our findings do not substantiate these theories, they do not contradict them either, thus adding another empirical piece to the puzzle.
In addition to consistency across tasks and stability over time, we were also interested in the mutual predictions between task motivation and performance. Our assumptions of reciprocal effects were not supported, since the only cross-lagged effect found was from fourth-grade performance on sixth-grade success expectancy, thus indicating that higher task performance in grade four contributed to an increase in success expectancy in grade six. This goes against the reciprocal effects model consistently supported in studies on domain-specific motivation (Arens et al., 2017; Seaton et al., 2015) , but concurs with findings suggesting that among younger students, achievement is likely to steer competence perceptions rather than vice versa (Skaalvik & Hagtvet, 1990) .
Interest and success expectancy predicted neither each other nor later task performance, despite their significant within-measurement correlations at both waves. This also is somewhat unanticipated, considering theoretical presumptions (Jacobs et al., 2002) as well as previous evidence on task-specific motivation (Chen et al., 2016; Fryer et al., 2016; Kriegbaum et al., 2015; Linnenbrink-Garcia et al., 2013; Niemivirta & Tapola, 2007; Tanaka & Murayama, 2014) and corresponding findings on domain-specific motivation (Ganley & Lubienski, 2016; Liou, 2017; Marsh et al., 2005; Seaton et al., 2015) . The limited variance to be explained due to high stability might justify part of it, but Note. Gender coded as: girls = 0, boys = 1. solely in relation to task performance, since the stability of interest and success expectancy over time was only moderate. The cross-lagged predictions of sixth-grade task motivation on intrinsic value and self-concept were, in contrast, more in line with our expectations. Success expectancy predicted higher intrinsic value, and task interest, in turn, predicted more positive self-concept, as was anticipated based on previous findings (Ganley & Lubienski, 2016; Liou, 2017; Marsh et al., 2005) . Task performance predicted both achievement and self-concept, as found in previous studies (Viljaranta, Tolvanen, Aunola, & Nurmi, 2014) . That is, of students' domain-specific evaluations about the intrinsic value of mathematics and their competence in it, only the latter was associated with task performance, yet the actual competence was relatively strongly predicted by it. Again, it is possible that the above relations are partly due to the proximity of the measurements, but it could nevertheless also suggest that students' motivational beliefs in relation to a subject domain are manifested in task motivation, but are less dependent on individual task performances. Our finding of the indirect effect of fourth-grade task performance on mathematics achievement, and on self-concept through increased success expectancy at grade six, is in line with this.
Last, as girls' math-related motivation is often lower than boys', even in the absence of competence discrepancy (Guo et al., 2015) , gender effects were also taken into account. Regarding motivation, our results mostly corroborated previous findings (Spinath et al., 2014) : no differences were found in task interest and performance, yet boys reported higher success expectancy, which, in turn, mediated similar effects on intrinsic value and self-concept. Also, the change in success expectancy over time was more positive (or less negative) among boys, which reinforces the notion that the gender gap in competence perceptions may increase during the late elementary school years (Huang, 2013) .
When interpreting our results, some limitations need to be considered. First, it should be noted that we used single-item posttask measures for assessing task motivation due to the need to minimize interference with the actual task performance. As both single-item and post-task measures have been successfully used in previous studies (Ainley & Patrick, 2006; Durik & Harackiewicz, 2007; Gogol et al., 2014; Silvia, 2003) , this should not be taken as a serious threat to the validity of the findings. However, pre-task measures of task motivation would undoubtedly be more optimal, as such measures might more appropriately address the influence of motivational appraisals on subsequent task performance and be less subject to bias. Due to calibrating the difficulty of the tasks to different ages, the tasks were not entirely identical, which prevented the analysis of true developmental change in performance over time. This clearly would have been desirable. Also, parallel measures of domain-specific motivation at the fourth grade would have been informative.
To conclude, our findings demonstrate consistency in students' task interest and success expectancy across different tasks within the same subject domain, and stability over an extended period of time. However, no support was found for the reciprocal effects model, with limited evidence favouring the notion of achievement contributing to motivation rather than vice versa (cf. the skill development model; Calsyn & Kenny, 1977) . Expected cross-lagged predictions were only observed between the more proximate measures of task interest and success expectancy and intrinsic value and self-concept. The results provide some, although mostly indirect, support for the notion that students' task motivation is not just a function of the task, but also partly reflects their domain-specific motivational beliefs, and that task-specific motivational experiences contribute to students' domain-specific beliefs. As a practical implication of this, we see our findings suggesting that apart from nourishing students' existing domain-specific motivational beliefs, supporting the triggering of interest and experiencing confidence in relation to everyday learning tasks in ordinary classroom situations might also hold importance.
In order to better capture the developmental dynamics, future research on task motivation and performance as well as on domain-specific motivational beliefs and achievement should include more frequent measurements with shorter time span in between. For an even more thorough view on the fluctuations of task motivation and its influence on performance, these could further include repeated measures within each task (cf. Niemivirta & Tapola, 2007) . Finally, research should also be expanded to other school subjects and age groups, as the emerging patterns of predictions and change might be different from those found in the present study.
14.
15.
16.
17.
18.
19.
20.
21. .09* -8. B Success expectancy t1 .15** .37** .18** .12** .13** .11** .37** -9. C Success expectancy t1 .13** .24** .40** .12** .13** .14** .33** .36** -10. A Success expectancy t2 .11** .11** .11** .59** .25** .29** .21** .17** .15** -11. B Success expectancy t2 .12** .10** .06
A Task interest t1
.22** .52** .25** .13** .15** .17** .39** -12. C Success expectancy t2 .07 .11** .11** .23** .22** .36** .17** .27** .25** .37** .39** -.03 .21** .14** .14** .11** .28** .13** .22** .21** .36** .30** .38** .47** .42** .48** .59** .33** .58** -Note. A = Task A; B = Task B; C = Task C; t1 = Time 1; t2 = Time 2. ** p < .01, * p < .05.
